Additional experimental details
Since impurities such as metal cations dissolved in the electrolyte can affect the catalytic reaction or deposit on the surface of the catalyst, it is necessary to purify the bicarbonate solution in order to observe the real catalytic dynamic mechanism without the interference of heteroatoms. In addition, the presence of solution resistance (also known as uncompensated resistance) between the catalyst and the reference electrode will induce an Ohmic drop influencing the electrochemical measurements due to the size and the placement of electrodes, and other conditions of electrolyte such as temperature and concentration [1] [2] [3] . It is possible to avoid solution resistance effects by adjusting the cell geometry. Although the total FE should not be theoretically over 100 %, the overestimation of total FE can be influenced by experimental errors [4] [5] [6] [7] . To secure the reproducibility of each electrochemical measurement, we have minimized the solution resistance by creating a narrow gap between the catalyst and the reference electrode.
An electrochemical cell is directly connected to a gas-chromatograph (GC) for the online detection of the gas products (CO and H 2 ), while the electrolyte was manually injected into a liquid-chromatograph (LC) in order to detect liquid products such as formate, as shown in the schematic below.
Schematic 1.
Experimental electrochemical set-up including the electrochemical cell, potentiostat, an online gas chromatograph (GC), and offline liquid GC and HPLC for the detection of the liquid products.
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For the quantitative analysis of the products, the following equations were used 8, 9 : 1) Calculation of the Faradaic efficiency of gas products (CO and H 2 ) attracted attention for the synthesis 10 or activation of electrocatalysts since they are able to create an enhanced roughness and defect density that may lead to a superior catalytic performance 11 . In particular, O 2 plasma pre-treatments on Ag surfaces were found to result in modifications of the surface oxidation state, in an increase of the surface roughness, as well as an enhancement in the population of surface defects. In fact, CO production was recently observed over plasma preoxidized Ag surfaces at low overpotentials, and the results assigned to specific defects where locally-enhanced negative electric fields were present 11 .
It is evident from our data that the O 2 -plasma pre-treatment employed on the SnO x /AgO x sample increases the surface roughness and concomitantly, the electrochemical surface area.
Nevertheless, for an analogous surface roughness, drastic changes in the selectivity were Table S2 . Surface composition of the (a) SnO x /AgO x sample and (b) SnO x /Ag sample as determined by the ratio of the integrated areas of the XPS spectra shown for the two metals. 
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